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Osteoporosis is a major public health problem and its preva-
lence is increasing1. In Australia, roughly one in 2 women
and one in 4 men over the age of 60 years will develop an
osteoporotic fracture2.

While corticosteroid drugs can produce striking improve-
ment in a number of diseases, a major limiting factor is the
risk of serious complications with longterm treatment,
including osteoporosis. A number of studies have reported
decreases in bone mineral density and/or an increase in frac-

ture risk during oral corticosteroid treatment3-7. Cortico-
steroid induced osteoporosis is the most common type of
secondary osteoporosis8. Epidemiological data suggest that
corticosteroid treatment doubles the risk of fractures of the
hip and distal radius, and at least quadruples the risk of
vertebral fracture6.

There are effective treatments for corticosteroid induced
osteoporosis9,10. Guidelines have been disseminated for the
prevention of corticosteroid induced osteoporosis in
different settings9,11. However, many users of longterm
corticosteroids still do not receive adequate, if any, preven-
tive therapy12-20. A study from our institution14 showed that
only 21% of patients taking oral corticosteroids for more
than 4 weeks received prophylaxis against osteoporosis. We
evaluated an education campaign directed at doctors, phar-
macists, and patients to increase the use of osteoporosis
preventive therapy in patients prescribed longterm oral
corticosteroids.

MATERIALS AND METHODS
The study was approved by the Research and Ethics Committees of the

Multifaceted Educational Program Increases
Prescribing of Preventive Medication for Corticosteroid
Induced Osteoporosis
MARK NAUNTON, GREGORY M. PETERSON, GRAEME JONES, GILLIAN M. GRIFFIN, and MARTIN D. BLEASEL

ABSTRACT. Objective. Despite evidence that oral corticosteroids increase fracture risk and the existence of
guidelines for the prevention of corticosteroid induced osteoporosis, few patients prescribed
longterm corticosteroids receive osteoporosis prevention. We performed a controlled trial of a
comprehensive educational program aimed at increasing the use of osteoporosis preventive therapy
in patients prescribed longterm oral corticosteroids.
Methods. The intervention was conducted in Southern Tasmania, Australia, using Northern
Tasmania as a control area. All general practitioners and community pharmacies were sent educa-
tional material and locally produced guidelines on the prevention of corticosteroid induced osteo-
porosis. This was followed by academic detailing visits and reminders. Pharmacists were provided
with supplies of an educational refrigerator magnet, intended for patients. Outcomes were measured
using evaluation feedback from the general practitioners and pharmacists, and drug utilization data
provided by (1) a series of patients presenting to hospital and taking oral corticosteroids for at least
3 consecutive months; and (2) dispensing of osteoporosis preventive therapy under the Australian
Pharmaceutical Benefits Scheme.
Results. The prevalence of osteoporosis preventive therapy increased from 31% of admitted hospital
patients taking longterm oral corticosteroids to 57% postintervention (p < 0.0001). The use of
bisphosphonates (6% to 24% of patients), calcium (5% to 19%), and vitamin D (3% to 11%) all
increased significantly. Prescription data also indicated a significant (p < 0.01) increase in the use of
osteoporosis preventive therapy in the intervention region.
Conclusion. A multifaceted education program, incorporating academic detailing of general practi-
tioners and community pharmacists, increased the use of osteoporosis prevention strategies in
longterm oral corticosteroid users. (J Rheumatol 2004;31:550–6)

Key Indexing Terms:
CORTICOSTEROIDS      OSTEOPOROSIS       PREVENTION     EDUCATION    PRESCRIBING

Personal, non-commercial use only.  The Journal of Rheumatology  Copyright © 2004. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


Pe
rs

on
al

, n
on

-c
om

m
er

ci
al

 u
se

 o
nl

y.
 T

he
 J

ou
rn

al
 o

f R
he

um
at

ol
og

y.
 C

op
yr

ig
ht

 ©
 2

00
4.

 A
ll 

rig
ht

s 
re

se
rv

ed
.

Royal Hobart Hospital. The Division of General Practice (Southern
Tasmanian Division), the Pharmacy Guild of Australia, and Osteoporosis
Australia also supported the project.

A composite version of the guidelines produced by the American
College of Rheumatology (ACR)9, a UK Consensus Group on the manage-
ment of glucocorticoid induced osteoporosis11, and Osteoporosis
Australia21 was developed for local use in consultation with medical
specialists (Figure 1). The intervention study was conducted in Southern
Tasmania (population 230,000), using the northern region of the state as the
control area (population 130,000). The guidelines, with an explanatory
covering letter, were sent to each general practitioner (total about 270)
practicing within Southern Tasmania, using the Medical Council of
Tasmania’s Register of Legally Qualified Medical Practitioners, in October
2001. The results of the recent local study showing evidence of underuti-
lization of both monitoring of bone mineral density and prescribing of
recommended osteoporosis-preventing agents14 were emphasized.

During January to May 2002 all general practitioners in Southern
Tasmania were contacted to discuss corticosteroid induced osteoporosis.
The research pharmacist (MN) visited each general practitioner and

discussed the rationale of prescribing osteoporosis preventive therapies and
treatment to patients receiving longterm oral corticosteroids. Additional
reference material was provided on request.

The guidelines were also sent to all community pharmacies in Southern
Tasmania (n = 69). All the pharmacies were subsequently visited and the
pharmacist on duty was detailed on the guidelines. Each pharmacy was also
given a supply of refrigerator magnets (Figure 2) intended for patients
presenting with a prescription for an oral corticosteroid drug (and who had
been taking it for longer than 3 months or who were undergoing treatment
expected to last for longer than 3 months). While the academic detailer was
in the pharmacy, shelf markers (labelled “Is patient on longterm corticos-
teroids? Consider osteoporosis prevention”) were also placed below the
different brands of oral corticosteroids to serve as a reminder for pharma-
cists when they selected the products from the shelf for dispensing.

Participating general practitioners and pharmacists were surveyed
anonymously (using a visual analog scale) to assess the usefulness of the
mailed information and academic detailing visit. In particular, general prac-
titioners were asked if they were more likely to consider preventive therapy
in their patients using corticosteroids following the educational program.

Figure 1. Guidelines distributed to doctors and pharmacists. Note that in Australia, vitamin D is only commonly
available alone as 1000 IU.
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Pharmacists were asked if they were more likely to discuss preventive
measures with patients taking oral corticosteroids and to refer patients to a
general practitioner when appropriate. Completed evaluation forms were
returned via reply-paid envelopes.

Two sources of prescribing data were utilized to measure the outcome
of the educational intervention. As in our previous study14, data were
collected on patients admitted to the Royal Hobart Hospital, a 400-bed
acute care academic hospital and the only major public hospital in the
southern region of Tasmania. The baseline sample consisted of all adult
patients who had been taking oral corticosteroids for at least 3 months (as
identified from medical records and drug charts) and who were admitted to
the medical wards of the hospital during the period April 1, 2001, to
September 30, 2001. The only exclusions were patients whose medical
records were incomplete, those who were receiving oral corticosteroids for
palliative care, or those who were unable to answer questions about their
therapy.

Variables recorded for each patient included demographic information,
reason for admission to hospital, smoking and alcohol intake, medical
history, medication history on admission, bone densitometry data when
available, and drug therapy on discharge from hospital. Concurrent medica-
tions that either increased the risk of osteoporosis (e.g., loop diuretics, anti-
convulsants) or increased the risk of falls (e.g., benzodiazepines, tricyclic
antidepressants) were recorded. Patients were also asked a short series of
questions during their hospitalization to extract some of the relevant infor-
mation (e.g., level of sun exposure per week, family history of osteo-
porosis, whether they had ever sustained a low trauma fracture). One month
after completion of the academic detailing phase of the project, followup
data were again collected on consecutive adults admitted to the Royal
Hobart Hospital who had been taking oral corticosteroids for at least 3

months. This procedure was identical to that for the baseline data collec-
tion.

Pharmaceutical Benefit Scheme (PBS) and Repatriation
Pharmaceutical Benefits Scheme (RPBS) dispensing data were also
obtained from the Department of Health and Ageing for alendronate, rise-
dronate, etidronate, raloxifene, calcitriol, calcium carbonate, and pred-
nisolone for North Tasmania (postcodes 7200-7299; control region) and
South Tasmania (7000-7199; intervention region) for March–August 2001
and March–August 2002. We did not include the use of hormone replace-
ment therapy or testosterone therapy in dispensing data analysis because
these medications are primarily used for indications other than osteoporosis
prevention or treatment in Australia. Data were unavailable on the use of
vitamin D, which is not listed on the PBS or RPBS.

The unit quantities of each drug dispensed were converted to defined
daily doses (DDD)22. The key variable examined was the total DDD of
osteoporosis preventive therapy, expressed as a ratio to the total DDD of
prednisolone between North and South Tasmania. Nonparametric tech-
niques were principally used to describe patient characteristics and
examine differences in variables between subgroups of patients. Statistical
comparisons for drug dispensing data were made between the different
areas of the state (i.e., South/intervention region vs North/control region),
both before and after the intervention, and within each study area (before
vs after intervention) using a normal approximation to the binomial distri-
bution. A p value less than 0.05 was considered statistically significant.
Statistical analysis was performed using Statview® 5.01 (Abacus Concepts
Inc., Berkeley, CA, USA).

RESULTS
During the academic detailing period 200 general practi-
tioners (74% of those in Southern Tasmania) and 69 phar-
macies (81 pharmacists) were visited. Each general
practitioner visit was about 15 minutes in duration. There
was an evaluation survey response of 83% for general prac-
titioners and 47% for pharmacists. The sessions were favor-
ably accepted by general practitioners, with a median score
of 8 on the visual analog scale (range 1–10; 0 = not useful,
10 = very useful) when they were asked whether the
detailing had been useful. Pharmacists also found the
session useful, with a median score of 8 on the scale (range
5.5–10).

General practitioners and pharmacists were also asked to
indicate whether they had routinely considered osteoporosis
prevention in patients prescribed longterm corticosteroids
(where 0 = strongly disagree and 10 = strongly agree). The
general practitioners’ median score was 6.5 (range 0.5–10)
and the pharmacists’ median score was 2.5 (0–8). Both the
general practitioners and pharmacists were asked whether
they agreed or disagreed that they were more likely to
consider preventive therapy in patients prescribed longterm
corticosteroids after being exposed to the educational
program. The median score (0 = strongly disagree, 10 =
strongly agree) for general practitioners and pharmacists
was 8.5 (range 0–10) and 9 (6–10), respectively.

In the hospital based study, a total of 233 patients were
included — 113 in the preintervention and 120 in the postin-
tervention group. The 2 groups were very similar in key
sociodemographic and clinical variables (Table 1). Patients
in the postintervention group were significantly more likely
to have been prescribed some form of antiresorptive therapy

The Journal of Rheumatology 2004; 31:3552

Figure 2. Refrigerator magnet supplied to community pharmacists for
distribution to patients prescribed longterm corticosteroids.
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than the preintervention group on presentation to hospital
(57% vs 31%; p < 0.0001). In particular, patients were more
likely to be prescribed a bisphosphonate following the inter-
vention (6% in the preintervention vs 24% in the postinter-
vention group; p < 0.001; Table 2). There were smaller, but
statistically significant, increases in the use of calcium (5%
vs 19%; p < 0.01), vitamin D (3% vs 11%; p < 0.05), and
hormone replacement therapy (5% vs 14%; p < 0.05) after
the intervention. There was no change in the use of calcitriol
after the intervention (17% vs 15%; p = 0.7).

About 29% of patients who were prescribed at least 7.5
mg of prednisolone (or equivalent) daily were receiving
osteoporosis preventive therapy in the baseline group, and
this significantly increased to 51% of the postintervention
group (p < 0.01). Roughly 34% of patients who had been
taking oral corticosteroids continuously for at least 12
months in the preintervention group were receiving preven-
tive medication, compared to 61% in the postintervention
group (p < 0.001). The use of preventive therapy was more
common in women in both groups of patients. In the base-

line group, 39% of women were receiving preventive
therapy compared with 18% of men (p < 0.05), while the
matching figures in the postintervention group were 64%
and 44% (p < 0.05).

PBS and RPBS data were obtained (Table 3). The
prescribing of osteoporosis preventive agents relative to
prednisolone was very similar in the 2 regions during the
baseline period (z = 0.34, p = 0.7). At followup, however,
the prescribing of osteoporosis preventive agents relative to
prednisolone was significantly higher in the South/interven-
tion region (z = 2.17, p < 0.05). Prescription of osteoporosis
preventive agents relative to prednisolone increased in both
regions over the course of the study, but particularly in the
intervention region (control: z = 1.87, p = 0.06 and inter-
vention: z = 4.42, p < 0.0001). The largest relative increases
occurred with calcium (increased by 22% in the intervention
region, with no change in the control region) and raloxifene
(increased by 38% in the intervention and 6% in the control
region). The use of bisphosphonates (alendronate, rise-
dronate, and etidronate) increased markedly in both regions

Table 1. Hospital patient characteristics before and after the intervention.

Baseline, n = 113 Postintervention, n = 120

Female, % 61 62.5
Median age, years (range) 71 (20–93) 70 (20–92)

Aged > 65 years, % 63 63
Smoker, % 23 19
Ex-smoker, % 52 54
Median corticosteroid daily dose on admission, 10 (2–50) 7.5 (3–100)
mg (range)*

Usual median daily dose, mg (range)* 7.5 (2–50) 7.5 (3–100)
Usual median dose > 7.5 mg daily, %* 56 52

Median time of continuous oral corticosteroid use, 60 (3–480) 60 (3–372)
mo (range)
Median number of chronic medical conditions (range) 4 (1–10) 4 (1–12)
Median number of medications on admission (range) 8 (2–19) 8.5 (1–26)
Documented osteoporosis, % 24 33
Hypogonadism, %

Men 7 9
Women (menopause < 45 yrs) 38 31

Indication for corticosteroid use, %**
Asthma 11 8
Chronic obstructive pulmonary disease 27 21
Rheumatoid arthritis 27 27
Inflammatory bowel disease 4 5
Muscular/connective tissue disease 23 23
Temporal arteritis 5 4
Other 17 20

Previous fracture, % 41 43
If yes, while on corticosteroids, % 80 83

Low sun exposure† 38 43
Family history of osteoporosis 10 13
Taking other medications that increase the risk 41 47 
of osteoporosis, %
Taking other medications that increase the risk of falls, % 83 79
Receiving osteoporosis preventive therapy, % 31 57

* Prednisolone or equivalent. ** Some patients had more than one indication. † Patients who were not exposed
to at least 1 hour of sunlight a week36.

Naunton, et al: Education program for osteoporosis 553
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(by 119% in the intervention and 123% in the control
region).

DISCUSSION
In this project, written educational material and the tech-
nique of academic detailing were employed to promote the
use of osteoporosis preventive therapy in patients taking
oral corticosteroids. Success of the education program was
indicated by a statistically significant increase in prescrip-
tion of osteoporosis preventive drugs, relative to pred-
nisolone, in the intervention region compared with the
control region. In addition, there was a significant increase
in the use of osteoporosis preventive drugs in 2 well-
matched series of patients admitted to hospital and taking
longterm oral corticosteroids.

It was apparent that there was a trend to an increase in the
use of osteoporosis preventive drugs relative to pred-
nisolone in the control region of the state over the course of
the study. This result was not unexpected. The issue of
osteoporosis has received considerable government atten-
tion and coverage in professional journals and the media
over the past 2 years. There has also been very active

promotion of the bisphosphonates by the pharmaceutical
industry to doctors, although currently there is no direct-to-
consumer advertising in Australia for prescription medica-
tions. Finally, contamination of the 2 groups of prescribers
via professional contact is possible, particularly on an island
like Tasmania. Nevertheless, our program was able to
achieve significant changes in prescriber behavior despite
this background change. An improvement in prescribing
practices within the control region has been reported by
others and ourselves in academic detailing studies23-26.

It was evident that the use of bisphosphonates, calcium,
and vitamin D increased significantly following the
program. Current recommendations suggest that bisphos-
phonates are first-line therapy in the treatment and preven-
tion of corticosteroid induced osteoporosis9,11,21. The
increase in use of calcium and vitamin D was pleasing, as
this was one of the key messages of the program, and these
agents were not being actively promoted by the pharmaceu-
tical industry and they have consistently been shown to be
underutilized in studies investigating the use of preventive
therapy in patients prescribed corticosteroids14,18.

This program employed key strategies for successful

The Journal of Rheumatology 2004; 31:3554

Table 2. Use of osteoporosis preventive therapy in hospital patients before and after intervention.

Baseline, % Postintervention, %
Preventive Therapy* Admission, Discharge, Admission, Discharge,

n = 113 n = 108 n = 120 n = 111

Bisphosphonates 6 11 24 27
Alendronate 4 6 13 11
Risedronate 0 0 1 1
Etidronate 0 0 2 2
Pamidronate 3 5 5 7
Zolendronate 0 0 3 5

Calcitriol 17 19 15 15
Calcium 5 12 19 22
Hormone replacement therapy 5 8 14 14
Vitamin D 3 6 11 17
Raloxifene 2 2 1 1
Anabolic steroids 1 2 2 2

* Some patients were receiving more than one preventive medication.

Table 3. Dispensing of osteoporosis preventive therapy and prednisolone under the PBS and RPBS in Tasmania
for March-August 2001 and 2002. The intervention region was Southern Tasmania; the control region comprised
the north part of the state.

Period Region Osteoporosis Prednisolone Ratio Osteoporosis
Preventive Agents* Preventive Agents:

DDD (’000) Prednisolone

March-August 2001 Intervention 231 380 0.61
Control 141 243 0.58

March-August 2002 Intervention 396 402 0.99
Control 186 245 0.76

* Alendronate (Defined daily dose, DDD 10 mg), risedronate (DDD 5 mg), etidronate (DDD 0.4 mg), raloxifene
(DDD 60 mg), calcium carbonate (DDD 3 g), calcitriol (DDD 1 µg), prednisolone (DDD 10 mg).
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implementation of evidence-based guidelines, as suggested
by Gibson27: the use of guidelines that are well supported by
evidence (e.g., from National Osteoporosis Society UK,
Osteoporosis Australia, and the ACR); local adaptation and
consensus, with guidelines being reviewed by local experts;
wide dissemination (with the academic detailing program
targeting both general partitioners and pharmacists); and
multifaceted intervention (e.g., with the academic detailing
program supported by the use of the refrigerator magnet to
target patients). The sources of greatest practical importance
when attempting to modify prescribing practices are those
involving the transfer of information through the medium of
personal contact28,29. While academic detailing has been
shown to be an effective method to modify prescribing
behavior, especially when combined with other
approaches30,31, this is the first project to our knowledge that
has shown that academic detailing can increase the use of
osteoporosis preventive therapy in patients prescribed
longterm oral corticosteroids.

Investigators have suggested that broad educational
effort directed to physicians of varied specialties is needed
to ensure that osteoporosis prevention becomes the standard
of care for patients receiving longterm corticosteroid treat-
ment19. However, it is not only physicians who have contact
with patients who take longterm corticosteroids. Hart and
Green concluded18 that osteoporosis prophylaxis during
corticosteroid treatment should be promoted by local
hospital guidelines, hospital and community pharmacists,
audit, and general practitioners. Our study was not able to
distinguish between the relative contributions of the educa-
tional efforts to doctors and pharmacists in producing the
observed outcomes, but the results support the belief that it
is imperative to involve other health professionals, such as
pharmacists, from the beginning when disseminating clin-
ical guidelines and attempting to change practice32.
Pharmacists are ideally placed to offer advice to patients, as
they have high levels of patient contact and are a well
respected and highly regarded source of information.

We targeted general practitioners, rather than specialists,
as most doctors in Australia are family general practitioners
and they would prescribe most of the corticosteroid therapy,
especially on a continuing basis. These doctors see patients
more frequently than specialists and are in a position to
implement preventive therapy more readily than specialists.

This comprehensive multifaceted educational interven-
tion had a significant influence on prescription of agents that
reduce bone loss and subsequent risk of osteoporosis in
patients prescribed longterm corticosteroids. However, there
clearly is room for improvement. For instance, according to
our hospital based data, almost one-half of patients taking
longterm oral corticosteroids were still not receiving
preventive therapy against osteoporosis following the
program. The reasons for this are probably complex,
including patient, physician, and health care system related

barriers. Proven pharmacological treatments, such as the
bisphosphonates and raloxifene, have only been available
recently. Because of their relatively high cost, the use of
bisphosphonates at a subsidized rate in Australia is restricted
to patients who have sustained a low trauma fracture, even
if they have documented osteoporosis, while raloxifene has
not been approved for the treatment or prevention of corti-
costeroid induced osteoporosis. Hence, many patients at
high risk of low trauma fracture (e.g., a T score < –2.5)
cannot access these medications, despite good evidence for
their cost-effectiveness10,33, unless the patients pay the full
cost of the therapy.

There are limitations to our study. It is uncertain if the
effects from the intervention will be of longterm utility and
it would be useful to collect repeat followup data after a
longer time. We relied on a before versus after (historical
controls) data collection procedure for the hospital patients.
It is also unknown whether the hospital patients who were
not receiving preventive therapy were considered for such
possible therapy by their doctor, or indeed, whether discus-
sions occurred with the patient or if the patient refused
preventive therapy. Our results also do not indicate whether
patients were receiving any of the medications for osteo-
porosis prevention or other indication (e.g., hormone
replacement therapy for menopausal symptoms, bisphos-
phonate for Paget’s disease), although the use of a control
region in the analysis of the prescription data would
diminish this possibility. To minimize any bias from the
PBS and RPBS data, we used ratio indicators, as these have
been suggested to be more robust, and may describe more
valid prescribing measures than prescribing rates34.

In the future, corticosteroids may be available that
suppress immune function without causing bone loss35.
Until then, continuing promotion of corticosteroid induced
osteoporosis is imperative for patients receiving these
medications if there is to be an effect on reducing the burden
of osteoporotic fractures.

A multifaceted education program, incorporating acad-
emic detailing of general practitioners and community phar-
macists, increased the use of effective osteoporosis
prevention strategies in longterm oral corticosteroid users.
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